The paper presents the results of investigations on the aquatic vegetation, along the
INTRODUCTION
: Map of the "Porţile de Fier" Natural Park.
Geology of the study area has a mosaic feature. The studied territory is the most picturesque section of the Danube River -the so-called areas "Cazanele Mari" and "Cazanele Mici". In addition to these, from a geological point of view there is the remarkable suspended synclinal called "Munteana", the fossiliferous outcrops at Sviniţa and Bahna, the Permian volcanic neck Trescovăţ, and also a variety of karst formations. In some areas, the loess deposits are exposed in the form of slopes, some including a status of nature reserves, for example "Râpa cu Lăstuni" (a nesting place for some species of swifts). The Moldova Veche isle was intended to become into a place to store the mining waste from the MoldaMin Company, which exploited copper in Moldova Nouă, and coal at Cozla, Baia Nouă and Bigăr.
The surveyed territory belongs to the "Iron Gates" Massif (Popp, 1971) , which is crossed for 134 km by the Danube River, generating the most spectacular gorge sector in Europe (Călinescu et al., 1955 ; The Geological Map of Romania). Upon entering Romania, the riverbed is between 7.5 to 17.5 m in depth and has a width of up to 1,500 m. Between Coronini and Liuborajdea, the Danube passes through a limestone sector, the width decreases and reaches 36 m in depth. West of Liubcova, the Danube crosses a granite area, and toward Cozla rapids and transverse currents occur, due to substrate formed by gneisses of Ielova, conglomerates, porphyry and porphyrites. Downstream Cozla, the Danube cuts through another limestone area. The maximum depth is recorded in the "Cazane" area -about 100 m, and the width is 150-200 m. Beyond the "Cazane" area, the riverbed depth decreases and because of the lithology, represented by crystalline schists, rapids and submerged rocks appear.
Based on the calculated values for the period during 1970-2000, average annual temperatures in the "Iron Gates" Natural Park are: at Berzasca 11.4°C, at Orşova 11.6°C, at Sviniţa 11.5°C; the relative humidity of the air at Orşova is 76% and at Drobeta-Turnu Severin is of 74%. There were two periods recorded with the most rainfall, one in May-June and the second in November-December. At Orşova, the average yearly rainfall is of 586.3 mm, and at Drobeta-Turnu Severin is of 652.4 mm. The prevailing winds at Orşova are from the northwest, and at Drobeta-Turnu Severin those from west and north-west (Matacă, 2005) .
From a pedologic point of view, the most widespread zonal soils are clay-illuvial podzolic series, the brown-acid soils, and intrazonal lito-morphic soils. The best soils that are presented in flooded areas are those weakly evolved soils, namely silt and alluvial soils, that vary in texture and evolution. On the high river meadow and lower terrace there is a succession of alluvial soils: sandy silt layered alluvials, the alluvial humiferous soils, and the brown alluvial soils. On alluvial cones and tributaries floodplains, soils are coarse, and in the calacareous skeleton occur branciogs. In some places, alluvial gleic soils and even swamps gleic soils are reported (Matacă, 2005; Glăvan and Geanana, 1972) .
MATERIAL AND METHODS
The study of vegetation utilizes a basic coenotaxonomic unit the plant association, characterized into the field by the phytocoenoses (= individuals of association), which were analyzed on the basis of phytocenological relevés. The quantitative indices of abundancedominance (AD) used are those from the Braun-Blanquet scale (Braun-Blanquet, 1964 ). Identification of plant associations was based on the characteristic species, taking into account the presence of the dominant species (Cristea, 1991 (Cristea, , 1993 Cristea et al., 2004) . In order to draw up the coenotaxonomic conspectus, various records have been consulted (Coldea, Sanda et al., 1968 Sanda et al., , 1980 Sanda et al., , 1994 Todor et al., 1971) , as well as other available European classifications.
The extent of the sampled surface was determined by the size of the phytocoenoses, ranging from 1 m 2 to 25 m 2 . Setting the location of the natural habitats were based on the characteristic phytocoenotaxons (associations, alliances, orders), as stated by the Romanian interpretation manual of habitats (Gafta and Mountford, 2008; Doniţă et al., 2005 Doniţă et al., , 2006 , in accordance with the European Union Habitat Directive 92/43/EEC (***, Manuel d'interpretation des habitats de l'UE).
The vascular flora nomenclature is in accordance with Flora Europaea (Tutin et al., 1964 (Tutin et al., -1980 ; ***, http://ww2.bgbm.org/europlusmed/), and with some Romanian identification field books (Ciocârlan, 2000) . We used the nomenclature of the algae suggested by Cărăuş (2012) . Establishing the values of ecologic and floristic elements indexes were made after various reference publications (e.g. Popescu and Sanda, 1998; Sanda et al., 1983) . The social behaviour and the degree of naturalness were analyzed after Borhidi (1995) .
The coenotaxonomic classification was performed using the program SYNTAX 5.0 (Podani, 1993) , using the UPGMA algorithm and also the Bray Curtis quantitative index. Three plant communities are reported for the first time in this protected area. Class Lemnetea comprises of aquatic vegetation that is short in size, as well as scattered throughout lakes, ponds, and canals. These communities appear as free floating or initially fixed to the substrate, later roots break and become free, being carried by water currents. This is the reason why in the dendrogram (Fig. 4) , communities of this class do not form distinct clusters. In the studied area, this vegetation type has a simple coenotic structure, with a well individualized coenotic core, usually represented by at least 50% of the characteristic species for class and the coenotaxonomic component units (in Lemnetea gibbae 100%), the other plant species being characteristic especially for Potametea class, with which is in contact. The vegetation cycle (growing season) is very short, only few weeks.
RESULTS AND DISCUSSION
From a phytogeographical point of view ( Fig. 2) , the cosmopolitan and Eurasian species are thrive, especially the Mediterranean species, as a result of the climate influence in south-western Romania. In general, the plant communities within this class are poor in species. Ceratophylletum demersi is richer in species, moreover it is the most widespread plant community in the area, which is reflected by a greater variety of phytogeographical elements. Among the alien plant species in this class, the more common is Azolla filiculoides, on Moldova Veche Isle; along with this species, Paspalum distichum is also present.
The ecological spectrum shows the extreme characteristics of this habitat, 100% dominated by the hydrophilous plant species (U 6 ) (Fig. 3) . The temperate climate is reflected by the predominance of micro-mesothermal species (T 3-3.5 ), and the influence of the Mediterranean climate is evidenced by the presence of the moderately thermophilous species (T 4-4.5 ) and thermophilous ones (T 5-5.5 ) (Fig. 5 ). Related to water pH (Fig. 6) , the dominant species are those euri-ionics (R 0 ), as many of the cosmopolitan species are amfitolerant. Of the steno-ionics species, a large proportion is those acid-neutrophilic (R 3-3.5 ) or less acidneutrophilous (R 4-4.5 ) ones. In terms of social behaviour, the natural pioneer species dominate (NP, with a naturalness value of +3), while in the initial stages of the phytocoenogenesis process, with a high reproductive rate, being a species that are tolerant to the extreme environmental conditions, but demanding to nutrient content. Competitive species are well represented (C naturalness value of +5), stress-resistant species, especially into those phytocoenosis better knocked off. If phytocoenoses are more stabilized, there are also stress tolerant species, with a broad ecology (generalist species, G, with a naturalness value of +4) or even specialist species (S, with a naturalness value of +6). The latest are met only in the phytocoenosis of the plant community Ceratophylletumdemersi, for which the reisthemost diversified spectrum (Fig. 7) . Moreover, they have the most complex structure in the Lemnetea class. Relevé code Class Potametea pectinati R. Tx. and Prsg. 1942 includes submerged aquatic vegetation or with floating leaves, fixed on substrate, which develop in standing, year-around waters. The vegetation is dominated by perennial species, with communities that tolerate a wide range of water depths. Unless the water levels dry up completely, some species survive periods of low water levels.
One order, three alliances and 14 plant communities (eight associations and one subassociation are newly identified in this protected area) were identified in the "Porţile de Fier" Natural Park (Tabs. 2, 3 and 4).
Over 60% of the component species belong to the coenotic core, which comprises a decent fraction of these communities in the area, as a consequence of the stable water conditions. This aspect is reflected by distinct clusters in our comparative analysis (Fig. 4 ). From a phytogeographical point of view (Fig. 8) , the cosmopolitan, circumpolar and the Eurasian species are well represented (especially the Mediterranean ones). Compared with the phytocoenosis of Lemnetea class, the phytogeographical spectrum is more diversified here, as a consequence of a stronger stability of these phytocoenosis. The circumpolar species are present in most communities, benefiting from lower thermal amplitudes of the water. The adventitious species are: Elodea nuttallii, E. canadensis, Vallisneria spiralis, and Azolla filiculoides, the first three species exhibit invasive behavior in the studied area. Communities of Elodea nuttallii replace those of E. canadensis, and also other plant communities edified by indigenous species. Only few communities are devoid of invasive species, e.g. Potametum pectinati (occurs more frequently at the fringes of ponds along the Danube River, where the water current is faster), Potametum pusilli, Potametum natantis and Ranunculetum (Batrachietum) trichophylli. The last two communities are rare in the area. The ecological spectra, related to humidity (Fig. 9 ) and temperature ( Fig. 10 ) are similar to those of the Lemnetea class, prevailing hydrophilous (U 6 ) and the micromesothermal species (T 3-3.5 ); with a good occurrence of the moderate thermophilous species (T 4-4.5 ) and thermophilous (T 5-5.5 ) as a result of Mediterranean climate. Compared to water pH, among the steno-ionics species, the dominant are the weak acid-neutrophilous species (R 4-4.5 ), followed by acid-neutrophilous (R 3-3.5 ). The euri-ionics species (R 0 ), show a permanent disturbance of the habitat (Fig. 11 ). In terms of social behaviour, the competitive species dominate (C with a naturalness value of +5), being stress-resistant species, are more present in a cohesive phytocoenosis. Natural pioneers are well represented (NP, with a naturalness value of +3), especially by those plant communities located in areas with strong currents (Potamogetonetum lucentis) or by the recently installed (Najadetum marinae). In the case of stabilized phytocoenoses, stress-tolerant plant species are also present, with a broad ecology (generalist G, with a naturalness value of +4). The presence of species with limited ecology (S, with a naturalness value of +6), in almost all plant communities is noteworthy, which indicates a constant, stable feature of phytocoenosis, a harmonized structure of the aquatic habitats with extreme conditions, a structure that was accomplished over time (Fig. 12) . Potamogetonetum natantis and Ranunculetum trichophylli plant communities are exceptions, seldom appear in the investigated area. The plant communities of Ranunculion aquatilis (aquatic vegetation developed in shallow waters, smoothly flowing and sometimes temporarily) are in competition with large aquatic macrophytes, which is a reason why they are becoming fewer and fewer in southeastern Europe (http://www.sci.muni.cz/botany/vegsci/vegetace.php?lang=en&typ=VBD).
The characteristic species of this alliance is Ranunculus trichophyllus. It was identified in a single phytocoenosis only, in the mini delta of Nera, and only in June, during the flooding period. Two alien invasive species, Elodea canadensis and E. nuttallii, were recorded (Borhidi, 1995) , but according to other references, Vallisneria spiralis is also an invasive plant species in Europe (Săvulescu, 1952 (Săvulescu, -1976 Figure 12 : Social behaviour spectrum for the associations of the Potamogetonetea class.
Anthropogenic impact on natural habitats
Based on phytosociologic relevés and field investigations, there have been identified the following three types of natural habitats, namely: 3150 -Natural eutrophic lakes with vegetation of Magnopotamion or Hydrocharition, 3160 -Natural dystrophic lakes and ponds, and 3260 -Water courses lowland to mountain level, with vegetation from Ranunculion fluitantis and Callitricho-Batrachion. The habitat 3160 is the most widespread in the area, especially represented by Trapetum natantis plant communities, which cover large areas of the ponds, shallow waters and small bays. The massive development of this plant community is detrimental to other submerged or floating communities, up until September, when the area covered by this habitat is halved, as long as the dominant species begins to decompose. This situation, led to some difficulties during summer time, water crafts are slowed in their movement along the ponds; furthermore, this plant community slow the development of the fish fauna because of the low amount of oxygen in the water; on the other hand, it has a positive effect on birds, giving them peace, bringing environmental services by water denitrification (Tall et al., 2011) , especially considering, where the terrain includes croplands.
These habitats host protected or threatened plant species, including those on the red lists, like: Azolla filiculoides (Dihoru and Negrean, 2009 ), Potamogeton trichoides (Oltean et al., 1994) , Salvinia natans (Bern Convention, 1979; Dihoru and Negrean, 2009), Elodea canadensis (Boşcaiu et al., 1994) , Najas marina (Boşcaiu et al., 1994 ) (in our opinion, it is a mistake to include in a red list/red book, those species which are aliens in a certain region, e.g. Azolla filiculoides or Elodea canadensis in Europe).
The plant communities of these habitats are dominated by natural pioneer species (especially floating species) and competitive species (mostly submerged species), as a result of habitat disturbance through seasonal water fluctuation. According to Zohary and Ostrovsky (2011), increasing water level affects the habitat diversity, species richness and abundance and favour the income and proliferation of allochtone generalists, with negative response in species richness. Some of the alien species have an invasive feature in natural habitats. Elodea canadensis, Vallisneria spiralis, and especially Elodea nuttallii, which eliminate other plants, represent a real problem. On the other hand, Vallisneria spiralis grows abundantly in Nera Pond, taking out the communities edified by Najas marina and Najas minor.
A permanent anthropogenic pressure is exerted on aquatic and swamp habitats from the "Porţile de Fier" Natural Park. The development of tourism, as an alternative to the economic downturn in the studied area, is reflected by a growing number of buildings (as hotels, holiday cottages, pontoon bridges, etc.), but mostly by leasing the banks of the Danube River to private persons or companies. All these lead to a decrease of the cover of spontaneous riparian vegetation and water eutrophication. In addition, each year, the Danube River and its tributaries, bring a significant amount of waste, the most affected area in this regard being the Nera Delta. This area is grazed by sheep, while the isle of Moldova Veche is grazed by horses, thus leading to a higher eutrophication. The answer of plant communities toward eutrophication is obvious through a higher representation of euri-ionic plant species.
CONCLUSIONS
The aquatic vegetation of the "Porţile de Fier" Natural Park has a mosaic-type appearance, mainly determined by the speed of water flow, and by the topography of the studied area. Thus, all the identified associations are concentrated in the area of Divici, Belobreşca, Şuşca, Pojejena, and Nera ponds, the golfs between Orşova and Dubova, and associated ponds and bays of the island of Calinovăţ and Moldova Nouă. Most of the plant communities have been recorded in the area of the Moldova Nouă Isle and Nera Pond, which require a special attention, as part of the integrated management of the Natura 2000 sites: "ROSPA0026 Cursul Dunării -Baziaş-Porţile de Fier" and "ROSCI0206 Porţile de Fier".
As a result of this study, eleven plant associations, and a sub-association, are newlyidentified in the investigated area. The presence of all of these plant communities could be a consequence of vegetation succession after the construction of the dam. An increase of wealth of the aquatic communities involves diversification of the algal and invertebrate fauna components, as some authors have already concluded (Dudley, 1988 While developing the management plan should take into account the surveillance of the spreading of invasive plants (especially Elodea canadensis, Elodea nuttallii and Valisneria spiralis) and a mechanical removal of them. On the other hand, opening up corridors through the aquatic vegetation and allowing a controlled eco-tourism, with small speed boats, is an occupational alternative in this area sought by tourists, while the mines were closed and fishing is strongly restricted in the area of the "Porţile de Fier" Natural Park. 
